Neuroprotection by pergolide against levodopa-induced cytotoxicity of neural stem cells.
Neural stem cells (NSCs) are currently considered very hopeful candidates for cell replacement therapy in neurodegenerative pathologies such as Parkinson's disease (PD), but like embryonic neural tissue transplantation, levodopa medication may still be required to improve symptoms even after cell transplantation. The issues of whether levodopa induces cytotoxicity and apoptosis of NSCs following transplantation, as well as the means to prevent these processes from occurring remain to be elucidated. In this study, the possible cytotoxicity of levodopa at different doses on C17.2 neural stem cells and subsequent neuroprotection by pergolide were investigated. The cell viability was determined by the MTT assay. Cell proliferation was assayed by BrdU labeling, while apoptosis was detected by Annexin-V-FLUOS staining and flow cytometry. Levels of p53, Bax, Bcl-2, NFkB, cytochrome c, caspase-3 as well as cleavage of caspase-3 were measured by western blotting. We found levodopa induced a concentration- and time-dependent decrease in cell viability and proliferation. Apoptotic cells were observed at different stages, specifically 12 and 24 h following exposure to levodopa (200 microM). Elevated p53, Bax, cytochrome c, caspase-3 and active fragments of caspase-3 protein were observed in the cells exposed to levodopa. These alterations were partly inhibited by pergolide, a dopamine receptor agonist, while Bcl-2 and NFkB p65 levels remained constant at the various time-points in all the groups examined. These observations indicate that levodopa at high concentrations (> or = 200 microM) was neurotoxic to C17.2 neural stem cells via inhibition of DNA synthesis and cell proliferation. Activation of the mitochondria-dependent pathway and caspase-3 protease may contribute to the mechanism by which levodopa induces apoptosis. Pergolide, an anti-Parkinson drug, has a neuroprotective effect and partly blocks levodopa-induced cytotoxicity.